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0 MASTER DISK FOR MANUFACTURING SUBSTRATE FOR INFORMATION RECORDING MEDIUM AND 
ETHOD FOR MANUFACTURING THE SAME 

OAbstract: 

!OBLEM TO BE SOLVED: To provide a master disk which is capable of 
actly forming sharp exposure patterns even with exposure light of a 
ort wavelength and a method for manufacturing the same. 
)LUTION: The master disk for manufacturing a substrate for information 
:ording media is manufactured. A photoresist is applied onto a smooth 
iss substrate. The glass plate and the photoresist are so selected as to 
tisfy &verbar;ng-nr&verbar;<0.1 when the refractive indices of the glass 
ite and photoresist at the wavelength of the light used for the exposure 
the photoresist are respectively defined as ng and nr. The multiple 
Sections of the exposure light at the boundary between the glass plate 
d the photoresist are prevented and the sharp and fine exposure 
tterns may be surely formed. 
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aim(s)] 

aim 1] Original recording for manufacturing the substrate for information record media which is the original 
ording for manufacturing the substrate for information record media, and is characterized by filling |ng-nr|<=0.1 
en the refractive index of the glass plate and photoresist in the wavelength of the light for exposing the above- 
ntioned photoresist is set to ng and nr in the original recording which has a glass plate and the photoresist applied on 
respectively. 

aim 2] Original recording for manufacturing the substrate for information record media according to claim 1 with 
ich the refractive index of a glass plate and a photoresist is characterized by filling |ng-nr|<=0.05. 
aim 3] The manufacture approach of the original recording for manufacturing the substrate for information record 
dia characterized by filling |ng-nr|<=0.1, when the refractive index of the glass plate in the wavelength of the light 
;d for exposure of a photoresist here and a photoresist is set to ng and nr including being the approach of 
nufacturing the original recording for manufacturing the substrate for information record media, preparing a smooth 
ss plate, and applying a photoresist on a glass plate, respectively. 

aim 4] The manufacture approach according to claim 3 that the range of the wavelength of the above-mentioned light 
>50-450nm. 

aim 5] The manufacture approach according to claim 3 or 4 characterized by the refractive index of the above- 
ntioned glass plate being the value chosen from 1 .45-1 .85. 

aim 6] Furthermore, the manufacture approach of original recording given in any 1 term of claims 3-5 including the 
>cess which exposes and develops the photoresist applied on original recording using the wavelength of the above- 
ntioned light, and forms a concavo-convex predetermined pattern in original recording. 
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TAILED DESCRIPTION 



jtailed Description of the Invention] 
01] 

sld of the Invention] This invention relates to the original recording used for the manufacture approach and it which 
nufacture with photolithography the original recording used when forming the substrate for information record media 
table for high density record in a detail further about the approach of manufacturing with photolithography the 
ginal recording used when forming the substrate for information record media. 



ascription of the Prior Art] In recent years, the needs which large-capacity-ize information record media, such as an 
ical disk, are increasing by arrival of an information society. In order to large-capacity-ize an optical disk, while 
tning an optical disk into a ** truck further, forming high linear density is called for. 
03] The substrate of an optical disk is manufactured using the usually following photolithography. First, a 
)toresist is applied on a smooth glass plate. Subsequently, electric conduction-ized processing is performed, after it 
>oses original recording by the predetermined pattern with an aligner and it carries out a development. Then, La 
mpa of original recording and a reverse pattern is reproduced through a metal plating process etc. An injection 
lding machine is equipped with La Stampa, melting resin is injected, and the resin substrate with which the above- 
ntioned pattern was formed is obtained. It is necessary to form an exposure pattern minuter the formation of a ** 
:k, and in order to form high linear density than the former for the pattern formed in the substrate here, therefore 
»rt-wavelength-izing of the wavelength of exposure light is effective. 
04] 

oblem(s) to be Solved by the Invention] However, since the refractive index of a photoresist changes depending on 
velength, if it shortens wavelength of exposure light, the refractive index to the exposure light of a photoresist will 
;ome high. In connection with this, the refractive-index difference of a photoresist and the glass plate with which it is 
died also becomes large. At the time of original recording exposure, if this refractive-index difference is large, the 
:ection factor of the light in the interface of a photoresist and a glass plate will increase. It was difficult for the 
intity of light reflected multiply within a photoresist layer to increase by that cause, and for a blot to arise to an 
>osure pattern, and to form a minute pattern correctly. 

•05] In order to avoid this kind of problem, the approach of forming the reflective reduction film between a silicon 
>strate and a photoresist in a semi-conductor process is proposed. However, in order to acquire the reflective 
uction effectiveness, it is necessary to form the comparatively thick film, and this approach cannot be adapted for the 
>lication as which smoothness is severely required like an information record medium. 

06] This invention solves the problem of the conventional technique mentioned above, and aims at offering the 
ginal recording obtained from the manufacture approach of original recording and it which enable micrifying of an 
Donation pit, and ** truck-ization. Furthermore, the further purpose of this invention is to offer the original recording 
ained from the approach and it which manufacture suitable original recording to form ** and the substrate for high 
isity information record media. 
07] 

eans for Solving the Problem] In the original recording which has the photoresist which is the original recording for 
nufacturing the substrate for information record media, and was applied a glass plate and on it when following the 1st 
de of this invention When the refractive index of the glass plate and photoresist in the wavelength of the light for 
>osing the above-mentioned photoresist is set to ng and nr, respectively, the original recording for manufacturing the 
>strate for information record media characterized by filling |ng-nr|<=0.1 is offered. 

08] When the original recording of this invention adjusts the refractive-index difference of a glass plate and the 
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)toresist applied on it so that it may bAto |ng-nr|<=0.1, the light which passed tj^iotoresist becomes easy to 
/ance into a glass plate, and the multiflWcho of the light in the interface of a glas^Ple and a photoresist is 
ltrolled. Therefore, even if it uses the light of short wavelength for exposure, a blot of an exposure pattern decreases 
1 it becomes possible to form a sharp and detailed exposure pattern. Thereby, the substrate of the information record 
dium for high density record can be manufactured. In order to prevent the above-mentioned multiple echo much 
re certainly, as for the refractive-index difference of a glass plate and a photoresist, it is much more desirable to 
ust so that it may be set to |ng-nr|<=0.05. 

►09] If the 2nd mode of this invention is followed, it will be the approach of manufacturing the original recording for 
nufacturing the substrate for information record media. The refractive index of the glass plate in the wavelength of 

light which prepares a smooth glass plate, applies a photoresist on a glass plate, and is used for exposure of a 
rtoresist, and a photoresist, respectively ng, When referred to as nr, the manufacture approach of the original 
ording for manufacturing the substrate for information record media characterized by filling |ng-nr|<=0.1 is offered. 
HO] By using this approach, at the time of exposure, the multiple echo in the interface of the glass plate of exposure 
it and a photoresist can be prevented, and a sharp and detailed exposure pattern can be formed certainly. By 
/eloping the original recording in which the exposure pattern was formed, the original recording in which the sharp 
1 detailed concavo-convex pattern was formed can be obtained, and the substrate of the information record medium 

high density record can be manufactured using this original recording. 

►1 1] 350-450nm can be used as wavelength of the exposure light used in the approach of this invention. In such a 
velength region of short wavelength, the blot of the glass plate used conventionally and the exposure pattern by the 
ractive-index difference of a photoresist is actualizing, and this problem can be effectively solved by this invention. A 
ss plate is abundant in classes, and since the width of face of selection is wide, in order to adjust the above-mentioned 
ractive-index difference, it is desirable to choose a suitable glass plate to the photoresist to be used. It is desirable to 
>ose that in which, as for a glass plate, the refractive index has the value of 1 .45-1 .85 within the limits to the 
)toresist exposed in 350-450nm of exposure wavelength regions. 
112] 

nbodiment of the Invention] The outline structure of the cross section of the original recording for manufacturing the 

>strate for information record media which is an example of this invention is shown in drawing 1 . 

)13] Example 1 front face prepared the glass plate 1 (** material SF 4) smooth enough, and applied the silane 

jpling agent 2 by thickness lnm or less on it. Subsequently, the resist 3 for high resolving was applied so that it might 

;ome lOOnm of thickness by the spin coater. Here, the refractive index ng of the glass plate 1 to light with a 

velength of 351nm was 1.83, and the refractive index nr of a photoresist 3 was 1.78 (|ng-nr|=0.05). The above- 

ntioned silane coupling agent 2 is used in order to improve the adhesive property of a glass plate 1 and a photoresist 

;o the wavelength of the light for exposure, is transparent and does not affect an exposure pattern. 

)14] The above-mentioned photoresist exposed the original recording 10 formed on the glass plate by the 

determined pattern using the original recording aligner (not shown) equipped with the krypton laser which emits 

ht in a laser beam with a wavelength of 35 lnm, and the lens of numerical aperture (NA) 0.9. Subsequently, the 

ginal recording in which the exposure part was removed and the concavo-convex pattern was formed was obtained by 

ng exposed and developing original recording 10 with an alkali developer. 

)15] In order to judge the quality of the formed pattern, the front face of this original recording was observed with the 
■mic force microscope (AFM), and it asked for the tilt angle (tilt angle of a land part side attachment wall) of a slot, 
e radial cross-section configuration of the original recording observed with the atomic force microscope is shown in 
iwing 2 . Among drawing, heights 20 are equivalent to the land part on original recording (land), and a crevice 22 is 
jivalent to a slot. Here, the tilt angle of a slot asked for height h from the crevice bottom of a land part, and made it 
: slope of a line which connects the land part point of the height location of 0.05xh, and the land part point of the 
ight location of 0.95xh from a crevice bottom. It turned out that the tilt angle of the slot based on this definition is 
Dut 52 degrees. 

)16] Original recording was manufactured like the example 1 using the glass plate (** material SK 10) whose 
ractive index in the above-mentioned exposure wavelength is ng=1.65, and the photoresist which is refractive-index 
=1.78 (|ng-nr|=0.13) for the comparison with the example of comparison 1 above-mentioned example. The front face 
the exposure pattern of the obtained original recording is observed by AFM like an example 1, and the cross-section 
nfiguration is shown in drawing 3 . It turned out that a slot tilt angle is about 49 degrees. 

)17] Original recording was manufactured like the example 1 except having used the photoresist which are the glass 
ite (** material BK 1) which is example of comparison 2 refractive-index ng=1.53, and refractive-index nr=1.78 (|ng- 
=0.25). The concavo-convex pattern of the front face of this original recording is observed by AFM, and that cross- 
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tion structure is shown in drawing 4 .^fcrned out that a slot tilt angle is about 41 ^fcrees. 

1 8] When the measurement result of SRxamples 1 and 2 of an example 1 list co^PPhson is compared, to a thing 
h the large crowning (flat part) of a land part, by the original recording of the examples 1 and 2 of a comparison, the 
wning (flat part) of a land part is narrow, and it turns out at the original recording of an example 1 that the flat part 
is not especially exist substantially in the example 2 of a comparison. That is, signs that the concavo-convex pattern 
original recording collapses are known as the refractive-index difference of a glass plate and a photoresist becomes 
ge. It also turns out that the tilt angle of a slot (land part side attachment wall) becomes small as a refractive-index 
ference becomes large at coincidence, and the shape of a quirk is getting worse. In order to secure a desired flute 
ith, maintaining a flat land part, a slot tilt angle is understood that 50 degrees or more are desirable in general from 
wing 2 -4. 

•19] Based on the above-mentioned result, the value of |ng-nr| and the relation of a land part side-attachment-wall 
)t) tilt angle are shown in drawing 5 . It becomes 50 slot tilt angles or more by filling |ng-nr|<=0.1 so that clearly 
tn drawings . By furthermore adjusting to |ng-nr|<=0.05, while a tilt angle increases, the area of a flat part increases, 
I the shape of a much more sharp quirk can be acquired. 
•20] 

feet of the Invention] The original recording which has a sharp and detailed exposure pattern by the original 
ording manufacture approach of this invention can be manufactured. It becomes possible by using the original 
ording and its manufacture approach of this invention to manufacture the formation of a ** truck, and the 
Drmation record medium formed into high linear density. 
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